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Linkages among US Interest Rates and
East Asian Purchases of US Treasury
Securities
DENE T. HURLEY
Department of Economics and Business, Lehman College-The City University of New York (CUNY),
Bronx, NY, USA

ABSTRACT Recent increases in East Asian purchases of US treasury securities has led to
growing concern over its impact on the US economy, particularly on the US long-term and shortterm interest rates. The vector error-correction model results revealed the presence of long-run
causal relations among the federal funds rate, the 10-year Treasury rate and the East Asian
demand in addition to a unidirectional short-run causal relation from the 10-year rate to the
Federal funds rate. The variance decomposition and impulse response findings indicated that the
Asian demand for US assets has a limited but negative impact on the 10-year US Treasury
interest rate. The transmission of the East Asian demand shock on both interest rates was almost
immediate. The Federal funds rate is found to have a significant negative impact on the long-term
rate.
KEY WORDS: Asian purchases of US treasury securities: US interest rates: causality: variance
decomposition: impulse response function
JEL CLASSIFICATION: C22, F30, E40

Introduction
In recent years, the US economy has become increasingly dependent on foreign
savings to help close the growing gap between its current account deficit and
domestic savings. As the US current account deficit climbed to a peak of US$183.1
billion by mid-2008, foreign holdings of US securities grew rapidly, more than
doubling since mid-2002 to reach US$ 2.9 trillion by September 2008. Asian nations,
in particular Japan and China, account for a significant share of these foreign
holdings. This is in parallel with the growing Asian share of the world’s foreign
reserves; as world foreign reserves rose close to five-fold between 1995 and 2008 to
US$6.7 trillion, the Asian share jumped from 46% in early 1995 to well over 65% in
2008 (Hashimoto, 2008; IMF, 2009).
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The significant inflows of foreign capital have stimulated an interest in their impact
on the US economy, particularly on the US interest rates. The relationship between
the foreign holdings of US securities and the US interest rates is interesting for a
number of reasons. There has been a growing belief among both academics and
policy-makers that the foreign accrual of these securities may have been behind the
abnormally low yields in the US long-term interest rates in recent years, even in the
face of persistent tightening of the official interest rates since June 2004, robust
economic growth expansion and large budget deficits in the US. In addition, there
has been a growing debate in the US on how long heavy reliance on foreign savings
can be sustained, particularly in the face of a drop in foreign confidence in the US
economy following the recent financial turmoil. Fears abound that should foreigners
decide to unload their holdings of US securities, there would be trouble financing
the current account deficit. A depreciation of the dollar and a rise in the US interest
rates that would accompany this would only add to the US economic woes. These
fears are not totally unfounded since foreigners own over half of the publicly held US
government securities. Meanwhile, studies on the relationship between foreign
holdings of US securities and the US interest rates are limited with inconclusive
findings. This is hardly surprising given that, as pointed out by Warnock and
Warnock (2005), while there is a large volume of literature on the effect of capital
flows on the emerging market economies, only limited studies have been done on
large developed economies such as the US.
This paper examines the dynamic relationships between both the short-term and
long-term interest rates in the US, and the East Asian (specifically Japan, China,
Hong Kong, Korea and Taiwan) holdings of US securities between 2000 and 2007,
the post-Asian financial crisis period. In particular, it seeks to examine the role
played by East Asian investment, which constitutes 45% of the overall private foreign
holdings of the US securities, in keeping the US long-term rates down during this
period. This study differs from the existing literature in the following significant
ways. Firstly, it focuses on the US security holdings of the East Asian nations as a
group due to both problems with US data on capital flows and international
holdings; as pointed out by Warnock and Warnock (2005), this precludes an analysis
of how a foreign country impacts the US capital markets. The nations included here
are also among the leading holders of US securities globally. Secondly, while many
existing studies only focused on long-term yields, this paper also examines the
relationship between the US short-term and the long-term interest rates, which
should help explain why increases in the short-term rates have not helped to lift the
long-term yields in recent years. Thirdly, it uses vector autoregressive (VAR) related
techniques, including variance decomposition and impulse response analysis, to
examine the issues of causality and dynamic relationships between East Asian
demand for US securities and US interest yields; in addition to looking at the
direction of causality, an issue of particular interest is how quickly interest rates
respond to any change in the Asian demand for US securities.
The paper is organized as follows. The next section presents a background analysis
of foreign holdings of US treasury securities and US interest rates. The third section
provides a VAR analysis of US interest rates and East Asian holdings of US Treasury
securities, looking at both the short-term and long-term movements in addition
to establishing the causality between them. Variance decomposition and impulse
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response functions provide insights into the extent, and the speed of, impact by the
Asian holdings on the US interest rate structure. The last section presents the
concluding remarks.
East Asian Holdings of US Securities and US Interest Rates
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Faced with falling domestic savings rates, US borrowing from abroad has risen
dramatically in recent years to help finance its widening federal budget and trade
deficits. Since the early 1990s, the US current account deficit has climbed steadily,
reaching over 5% of the gross domestic product (GDP) in 2007. In parallel, as shown
in Figure 1, the US federal public debt has also risen, reaching US$10 trillion by
September 2008. Close to a third of this amount was financed by foreigners whose
investment in US securities has doubled in the 11 years since 1997. Foreign
investment in US securities now makes up well over half of the share of the US
public debt held by the private sector, a jump from 36% in 1997. Of the US debt
owned by foreigners, the share of foreign governments and central banks has grown
significantly, reaching close to 70% by 2007, while the share of foreign private
investors declined.1
Table 1 reveals that, in 2008, China displaced Japan to become the leading foreign
investor in the US; by September 2008, China was holding $587 billion in US
securities, a seven-fold jump since 2001. Together, Japan and China account for 40%
of overall holdings of US securities that were privately held in 2008. Taken as a
group, the five East Asian nations (Japan, China, Hong Kong, Korea and Taiwan)
currently hold 45% of the overall foreign holdings of privately-held US securities.
Rising East Asian demand for US securities is believed to be part of the overall trend
in recent years of growing accumulation of foreign reserves by these Asian countries,
to make up for the loss of reserves from the Asian currency crisis of 19971998 as
well as a precautionary move to thwart another financial crisis (Hashimoto, 2008).
For foreign investors, including those from Asia, the US has been an attractive
investment destination for several reasons which included the technology boom of
the early 2000s, the depth and sophistication of its financial markets, and the status
of the dollar as the leading international reserve currency (Bernanke, 2005).
Rising foreign ownership of US federal debt and securities has become a cause for
concern in the US in recent years. Speculation among both academics and policymakers in the US is that the strong foreign demand for US securities may have been

Figure 1. US public debt holdings. Source: Bureau of Economic Analysis, US Department of
Commerce.
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2008
September

2007
December

2006
December

2005
December

2004
December

2003
December

2002
December

2001
December

587
569.8
336.9
185.1

477.6
581.2
158.1
117.4

396.9
622.9
92.6
72.3

310
670
146
77.2

222.9
689.9
95.8
51.1

159
550.8
82.2
47.3

118.4
378.1
80.8
50.3

78.6
317.9
45
27.6

China, Mainland
Japan
UK
Caribbean banking
Center
Oil exporters
Others
Of which:
Hong Kong
Taiwan
Korea
East Asia
Grand Total

182
985.6
60.9

137.9
881
51.2

110.2
808.2
54

78.2
752.5
40.3

62.1
727.5
45.1

42.6
641.2
50

47.7
560.3
47.5

46.8
524.2
47.7

36.1
36.1
1289.9
2846.4

38.2
39.2
1187.4
2353.2

59.4
66.7
1199.9
2103.1

68.1
69
1157.4
2033.9

67.9
55
1080.8
1849.3

50.9
63.1
873.8
1523.1

37.4
38
619.4
1235.6

35.3
32.8
512.3
1040.1

Of which:
Foreign official
Treasury bills
T-bonds & notes

1821.7
276.8
1544.9

1641.1
196.3
1444.8

1449
176.8
1272.2

1305.1
201.9
1103.3

1233.3
245.2
988.1

933.9
212
721.9

760.1
190.4
569.7

619.4
161.7
457.7

Source: TIC data, US Department of Treasury.
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Table 1. Breakdown of private holdings of US securities by major foreign holders (in billions of US$, ranking based on September 2008)
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behind the abnormally low yields in the US long-term interest rates in recent years
(Baum, 2008; Bardhan & Jaffee, 2007; European Central Bank, 2006; Mollick and
Soydemir, 2008). This conviction was further strengthened when, in spite of the
persistent tightening of the official interest rates which began in June 2004, the longterm yield remained low and even decreased in spite of robust economic expansion
and large budget deficits. Since June 2004, the US Federal Reserve Bank had been
raising the Federal funds rate against the backdrop of fears of inflationary pressures
stemming from robust economic growth. As shown in Figure 2, from a low one
percentage point in the early 2004, this interest rate climbed to 5% by late 2006,
helping to drive up the cost of short-term loans. Normally, short-term rate increases
are accompanied by a comparable rise in the longer term rates for credit cards, car
loans, and mortgages. Instead of rising along with the short-term rates, long-term
rates have actually slipped: the yield on 10-year US Treasury bills, which hit 4.73% in
June 2004, slipped and stayed below 4.6% through early 2006.
Fears over the impact of rising foreign capital inflows have been further
exacerbated by the fact that much of the security holdings is concentrated mainly
in the hands of a few Asian nations, in particular China and Japan.2 As the US
economy becomes more vulnerable to shifts in the demand from these nations, there
have been debates over whether continued investments are sustainable particularly in
view of the recent financial and economic turmoil in the US. In the event that these
foreign governments decide to diversify their investment portfolios and unload
holdings of dollar assets, it is expected to both weaken the US dollar, and to raise the
long-term interest rates in particular.
Meanwhile, studies on the relationship between foreign holdings of US securities
and the US interest rates are limited, offering inconclusive evidence with many
focusing mainly on the impact of purchases by Japan and China. For example,
without offering quantitative estimates, Chinn and Frankel (2004) offered opinions
that the US Treasury interest rates have been depressed by the accumulation of US
Treasury securities by foreign governments. Bardhan and Jaffe (2007) concluded that
it is difficult to determine the likely impact on the interest rates from the sell-off of
US securities by foreigners because of uncertainty concerning the extent to which
securities are exchanged for other countries’ securities or dollar-denominated
securities. But Abe (2006), who examined the impact of Japanese intervention
between 2000 and 2005 using a regression model, concluded that the impact on the
7
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Figure 2. US interest rates. Source: Federal Reserve Board.
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US long-term yield is only temporary. Similarly, Davis (2004) argued that should
both Japan and China cease their purchases of US Treasuries, the impact on the US
treasury yields would result in an initial increase of less than 20 basis points in shortterm treasury yields and the impact would dwindle over time. Bernanke et al. (2004)
found evidence that Japanese interventions between 2000 and the first quarter of
2004 had a significant impact on the yields of US Treasury bonds and notes, while
no such support of effect was found for Treasury bills. In general, these studies have
focused on the direction, and in limited cases, on the magnitude of the interest rate
changes from the change in primarily Japanese and Chinese demand for US
securities. There was little or no attention given to the dynamics of their relationships
such as how quickly the interest rates would adjust to the decline in demand or the
direction of causality. Yet, as pointed out by Wu (2005), an important but often
overlooked issue in the existing literature is that causality can go either way, such as
when the long-term yield rises and treasury securities become more attractive to
foreigners.
VAR Estimates
To examine the relationship between the East Asian holdings of US securities and
US interest rates, this study employs the US Treasury’s data on the Federal funds
rates and the nominal 10-year Treasury bill yields as proxies for the short-term and
long-term interest rates, respectively. The data on holdings of US securities by the
five combined East Asian nations (namely Japan, China, Hong Kong, Taiwan and
Korea) are taken from the US Treasury’s international capital (TIC) statistics. All
data series are monthly and cover the period 2000 through 2007.
Prior to examining the causal relations between the three variables, it has become a
standard practice to begin with an examination of the time series univariate
properties using unit root tests. The augmented DickeyFuller and Phillip and
Perron tests were employed, and both tests suggest the presence of unit roots in levels
but the variables were stationary after first differencing. Although the series are nonstationary in level, their linear combination may be cointegrated. This would indicate
that in the long-run, they follow a common upward trending behavior and, should
shocks drive them apart, common characteristics will bring them back together. As
pointed out by Engle and Granger (1987), if cointegration is present, it provides
evidence of a close relationship and causal relations between the data series in at least
one direction. To determine if long-run linkages exist among the US short-term and
long-term interest rates and the East Asian holdings of US treasury securities, and to
establish the number of cointegrating relationships, the variables were tested for
cointegration using the Johansen cointegration test. The lag lengths employed were
based on the Akaike’s Information Criterion (AIC) and Schwartz Bayesian Criterion
(SBC) tests. Both the criteria confirm that the lag length of the variables should be
two. The results for the multivariate cointegration models using the Johansen
cointegration tests are shown in Table 2. The trace test reveals the presence of three
cointegrating vectors while the max-eigenvalue test indicates the presence of one
cointegrating vector, both at a 5% significance level. In general, these findings point
to the existence of a long-run relationship between the variables concerned.
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Table 2. Johansen cointegration test results
Number of
cointegrated vectors
r 50
r 51
r 52

ltrace value

95% critical
value

ltrace value

95% critical
value

44.14**
20.04**
5.89**

29.80
15.49
3.84

24.10**
14.15
5.89**

21.13
14.26
3.84

**Indicates rejection of the null hypothesis at the 5% significance level.

While presence of cointegration points to evidence of causality, the direction of
causality is established using the vector error correction (VEC) model. Unlike the
standard Granger causality test, this method considers an additional channel of
causation by including the error correction mechanism (ECM) term. This variable,
which represents the residuals from the cointegration regression, takes account of the
adjustment of the dependent variable to the lagged deviations from the long-run
path. Table 3 reports the findings from the VEC model. The ECM term is found to
be statistically significant for all three models, pointing to the presence of long-term
causal relations between the dependent variable and the two independent variables.
The negative value of the correction term for all cases suggests that should there be
any deviation from the long-term path, the system will be brought back onto longrun equilibrium. The absolute size of the coefficients which measure the speed of
adjustment towards long-run equilibrium show that the Federal funds rate adjusts
slowest at 1.5%, followed by the 10-year Treasury bill interest rate and the East Asian
purchases. Apart from these long-run causal relations, the joint significance test
based on the F-statistics for the VECM models indicates that the short-run causality
Table 3. Vector error model parameter estimatesa
Dependent variable
Constant
ECM
^TB10 (1)
^TB10 (2)
^FF (1)
^FF (2)
^EAPUR (1)
^EAPUR (2)
R2
F-Statistics

^TB10

^FF

^EAPUR

0.001
0.023**
0.179**
0.189**
0.008
0.064
0.000
0.000

0.00
0.015**
0.168***
0.090*
0.566***
0.198**
0.00
0.00

7.12
2.99***
3.67
1.52
1.94
2.05
0.145*
0.088

0.105
1.39

0.66
23.47*

0.24
3.75**

Note: ECM refers to the error correction mechanism term that is normalized with respect to each variable. TB10
refers to 10-year Treasury bill yield; FF is the Federal funds rate; EAPUR is the East Asian purchases of US
Treasury securities.
a
The LM test for autocorrelation was performed on the model and found that there was no residual
autocorrlation problem at 5% significance level.
***Rejection of null hypothesis of no causality at the 1% significance level.
**Rejection of null hypothesis of no causality at the 5% significance level.
*Rejection of null hypothesis of no causality at the 10% significance level.
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effects were significant in all cases with the exception of the 10-year Treasury bill
interest rates. More specifically, there is evidence of a unidrectional short-run causal
effect running from the 10-year Treasury bill rate to the Federal funds rate. In sum,
both long-run and short-run causality was found only in two cases, namely the
Federal funds rate and East Asian demand for US securities.
Variance decomposition and impulse response functions (together known as
‘‘innovative accounting’’ techniques) are employed next in order to examine the
dynamic relationships among the two US interest rates and East Asian purchases of
US Treasury securities. The time paths from these techniques should provide better
insights into short-term and long-term linkages among the three variables in a
multivariate dynamic system. Variance decomposition (VDC) is used to assign the
percentage contribution of each innovation in explaining the k-step ahead forecast
error variance of each dependent variable (Enders, 1995). It provides a means for
establishing the relative importance of a shock in each of the data series in explaining
other series in this study. An area of particular interest here is to examine the role
played by a shock in the East Asian purchases of US securities in explaining the US
interest rates, in particular the long-term interest rates which are proxied by the
10-year Treasury bill rates. The Choleski factor is used to normalize the system so
that the innovation matrix is diagonal, thereby allowing for experiments in which any
variable is independently shocked. The conclusion which may be drawn is often
sensitive to the ordering selected. The ordering used in this study is guided by the
causality findings from the VEC model discussed earlier, which is as follows: 10-year
Treasury bill rates, Federal funds rates and the Chinese purchases of securities.
The VDC for forecast horizons of up to 36 months are shown in Table 4. The
larger the number, the stronger the linkages between the data series. In looking at the
Table 4. Variance decomposition results
Period

TB10

FF

EAPUR

Relative variation of TB10 explained by innovations to the systems variables
1
100
0.00
6
98.47
1.15
12
94.16
5.54
24
83.86
15.96
36
76.79
23.08

0.00
0.38
0.33
0.18
0.13

Relative variation of FF explained by innovations to the systems variables
1
0.09
99.91
6
7.55
92.02
12
6.12
93.25
24
5.34
94.17
36
12.44
87.07

0.00
0.43
0.63
0.49
0.49

Relative variation of EAPUR explained by innovations to the systems variables
1
1.90
0.06
98.04
6
9.17
1.75
89.08
12
18.21
7.44
74.35
24
28.30
17.87
53.83
36
31.75
22.70
45.55
Note: TB10 refers to 10-year Treasury bill yield; FF is Federal funds rate; EAPUR is the East Asian purchase of
US Treasury securities.
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share of each of the variables in explaining the relative variation of the US 10-year
Treasury bill rates, the Federal fund rates played a significant role, accounting for
23% of the overall variation of the long-term rate by the end of 36 months, while East
Asian purchases of US assets had less than one percentage point influence on the US
long-term interest rate. Similarly, the Asian demand for US assets played little or no
role in explaining the forecast variance of the Federal fund rates. The 10-year
Treasury bill rate accounted for up to 12% of the variation of the Federal fund rate
by the end of 36 months. Meanwhile, both the US interest rates were found to have a
substantial impact on the Asian purchases, with the 10-year Treasury bill rates
playing a stronger role than the short-term interest yield.
Findings on the impulse response for up to 24 months are shown in Figure 3. They
reveal that the East Asian purchases have a negative effect on the 10-year interest rate
after a lag period of a month. Furthermore, this impact is transitory in nature since
the interest rate returned to the equilibrium value of zero after about a year. A similar
pattern was also found in the case of the Federal funds rate; the initial transmission
response of this interest yield to the Asian purchases was negative after a lag of one
month, and this was transitory since it retuned to the equilibrium of zero after
approximately 20 months. In contrast, the Federal funds rate had a permanent
negative effect on the 10-year interest rate, confirming the US experience of falling
long-term yields despite the spike in the short-term rate, particularly between
mid-2004 and early 2006. Interestingly, East Asian purchases responded negatively
Response to Cholesky One S.D. Innovations
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Figure 3. Impulse response functions.
Note: TB10 refers to 10-year Treasury bill yield; FEDFUND is Federal funds rate; NEASIA is the East Asian
purchase of US Treasury securities.
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immediately to both the short- and long-term interest rate shocks and the impact was
permanent in nature.
In general, the VDC and impulse response results here suggest that the increased
Asian purchases of the Treasury bills in recent years may have played a role in
keeping the long-term interest rates low. However, contrary to findings by researchers
such as Chinn and Frankel (2004) and Warnock (2006), the magnitude of this impact
is limited. In addition, given the response time period of one month, the long-term
rate adjusts rapidly to changes in the demand for the US assets by the East Asian
nations, which suggests that a drop in the East Asian demand for US assets would
affect the long-term rate almost immediately. The transitory nature of the relationship confirms the conclusion by Wu (2005) that there appears to be little or no
evidence that there is a persistent relationship between the foreign purchases of US
Treasury securities and the long-term interest rates. The strong and negative effect of
both the long- and short-term interest rates on East Asian purchases of US securities
implies the importance of US interest rate policy in affecting the capital inflows from
this region. In contrast to the general expectation and findings by Berument and
Froyen (2006, 2009) but confirming the US experience in recent years, the Federal
funds rate is found to have a profound and negative impact on the long-term rate. In
comparison, while the latter rate also has a negative and significant effect on the
Federal funds rate, the response size is relatively smaller.
Conclusions
As the US has attempted to finance its federal and trade deficits in the face of
declining domestic saving in recent years, there has been a steady rise in the inflow of
foreign capital, particularly from East Asia. By 2008, foreign investment in US
securities accounted for well over half of the US public debt (US$11 trillion) held by
the private sector. East Asian nations, led by China and Japan, accounted for
a significant share of the privately held foreign investment, in parallel with that
region’s growing accumulation of foreign reserves following the Asian financial crisis
of 19971998. The rise in foreign ownership of US debt and securities has raised
concerns in the US, including the abnormally low yields in US long-term interest rate
even as the short-term rate rises, as well as the growing vulnerability of the US
economy to shifts in foreign demand* especially as questions have emerged over
how much longer foreign demand for these securities can be sustained.
Findings from causality tests based on the VEC method pointed to the presence of
long-term causal relations in all three time series (the 10-year Treasury bill rate, the
Federal funds rate and the East Asian demand for US Treasuries) although the shortterm causality tests were significant only in the latter two series. The dynamic
relationships under the VDC and the impulse response function revealed similar
findings, but the short-term interest is found to have a relatively more profound but
negative effect on the long-term interest, which is consistent with the US experience
during the post-2004 period. In addition, both the long-term and short-term interest
rates have significant negative impact on the East Asian demand for US assets. The
Asian purchases are found to have a temporary but negative effect on the 10-year
interest yield although the magnitude of the impact is small. In addition, the
transmission period of the shock is relatively short at one-month. These results
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indicate that, should foreign demand for US securities drop, the impact on the US
economy may not be as large as feared in recent years, although the impact will be
transmitted almost immediately. Furthermore, contrary to expectation, the Federal
funds rate may have greater influence on the behavior of the US long-term rate.

Notes
1

The growing share of foreign governments and central banks has prompted questions over the
motivations behind the purchases. Unlike the private purchases which are driven by profit motives,
official purchases are often tied to the nations’ desire to keep their exchange rates constant (Murray and
Labonte, 2005, 2008).
2
While foreign investment has no doubt helped to finance the large and growing US trade and budget
deficits of the past years, its growth is also a reflection of attempts by certain Asian nations, in particular
China and Japan, to keep the dollar strong with respect to their own currencies in order to pursue their
export-driven growth policies (Davis, 2004; Bardhan & Jaffee, 2007; Murray and Labonte, 2009). As
pointed out by Davis (2004) and Abe (2006), Bank of Japan had intervened aggressively in the early 2000s
through 2005 to keep the yen weak as Japan tried to jump-start export growth and hold off deflationary
pressures.
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